Effect of inducers of DT-diaphorase on the haemolytic activity and nephrotoxicity of 2-amino-1,4-naphthoquinone in rats.
Reduction of naphthoquinones by DT-diaphorase is often described as a detoxification reaction. This is true for some naphthoquinone derivatives, such as alkyl and di-alkyl naphthoquinones, but the situation with other substances, such as 2-hydroxy-1,4-naphthoquinone, is more complex. In the present study, the effect of several substances that are known to increase tissue activities of DT-diaphorase on the toxicity of 2-amino-1,4-naphthoquinone has been investigated. Like 2-hydroxy-1,4-naphthoquinone, the 2-amino-derivative was found to cause both haemolytic anaemia and renal tubular necrosis in rats. Again like 2-hydroxy-1,4-naphthoquinone, the severity of the haemolysis induced by the 2-amino derivative was increased in animals pre-treated with inducers of DT-diaphorase, but the degree of nephrotoxicity was decreased. With these substances, therefore, DT-diaphorase both activates and detoxifies the quinone, depending on the target organ. It is not possible to generalize with regard to the effects of modulation of tissue levels of DT-diaphorase on naphthoquinone toxicity in vivo, since this may change not only the severity of the toxic effects, but also the target organ specificity. In evaluating the possible therapeutic applications of such compounds, the possibility of toxic effects upon the blood and kidney must be borne in mind. In man, renal damage by compounds such as 2-hydroxy- and 2-amino-1,4-naphthoquinone may be a particular problem, because of the low level of DT-diaphorase in human liver.